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REMARKS 

Claim 1 stands rejected under 35 U.S.C. § 102(b) for anticipation by European 
Union Plant Breeder's Rights Application No. 98/1017 in view of a sale of a plant named 
'Tikvio' in Germany in 1998. Applicant traverses this rejection for the following reasons. 
I. Basis for § 102(b) rejection 

The sale of a variety of geranium named Tikvio outside the United States only 
indicates that a geranium plant was in the possession of the public one year prior to the patent 
application filing date. To the extent that the sold variety was the same as the claimed 
variety, such a sale outside the United States is not a statutory bar under 35 U.S.C. § 102(b) 
which prohibits patenting of an invention which "was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country". 

Combining the sale of a claimed variety outside the United States with the 
scant disclosure in a Plant Breeders' Rights (hereinafter, "PBR") application and/or grant, 
constitutes improper use of prior art under 35 U.S.C. § 102(b) to build an "anticipation" 
rejection. It is well-settled that teachings of multiple references may not be combined to 
build an anticipation rejection. Studienge sellschaft Kohle, M.B.H. v. Dart Industries, Inc. , 
726 F.2d 724, 727, 220 USPQ 841, 842 (Fed. Cir. 1984). 

The anticipation rejection in the present application has been characterized as 
based on the cited PBR application. The sale of a plant named Tikvio outside the United 
States is used to show that the claimed subject matter was in the public domain more than one 
year prior to the application filing date. 
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The rejection is flawed in its reliance on a PBR application which does not 
disclose every material element of the claim and its attempt to circumvent 35 U.S.C. § 102(b) 
to reject a claim on an invention that may have been sold outside the United States. 

The Office Action of May 21, 2002 recognizes that a publication which is 
relied upon as prior art under 35 U.S.C. § 102(b) must be enabling. Moreover, it is admitted 
at page 3 of the Office Action that the text of the cited Plant PBR application "standing alone 
would not enable one skilled in the art to practice the claimed invention". To account for the 
deficient teachings of the cited PBR application, namely, its lack of an enabling disclosure, 
the rejection is supplemented by possible prior public availability of the claimed plant. The 
Office Action asserts at page 3 that "when the claimed subject matter is disclosed identically 
by a reference, an additional reference may be relied on to show that the primary reference 
has an 'enabled disclosure'", citing In re Samour , 571 F.2d 559, 197 USPQ 1 (CCPA 1978) 
and In re Donohue , 766 F.2d 531, 226 USPQ 619 (Fed. Cir. 1985). Application of this 
asserted tenet of law to the present case is incorrect and not supported by case law. 

The following comments set forth the proper standards for using multiple 
references in a § 102(b) rejection, namely, that an additional reference may be used to show 
that anticipatory prior art is in the public domain. 

II. Use of multiple references to make a rejection under 35 U.S.C. § 102(b) 

It is well-established that a printed publication which discloses "every material 
element of the claimed subject matter" constitutes a bar under 35 U.S.C. § 102(b) if more 
than one year prior to an application's filing date, it placed the claimed subject matter "in 
possession of the public". In re Samour , 571 F.2d at 562, 197 USPQ at 3. See also, In re 
Donohue , 766 F.2d at 533, 226 USPQ at 621 ("It is well settled that prior art under 35 U.S.C. 
§ 102(b) must sufficiently describe the claimed invention to have placed the public in 
possession of it".) 
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There is some flexibility in the rule that only one reference may be used in an 
anticipation rejection. An additional reference may be used to prove that the primary 
reference discloses subject matter which is in the public's possession. MPEP §2131.01. 
Pursuant to this exception, a secondary reference may be included in an anticipation rejection 
only when the primary reference in and of itself is an enabling disclosure. An additional 
reference may be used to show what the primary reference contains - and not to supplement 
what the primary reference lacks. In both In re Samour and In re Donohue (each relating to 
patent applications on chemical inventions), an additional reference was relied upon to show 
that the subject matter of a primary reference was available to the public. Neither case stands 
for the proposition that an additional reference may be used to supplement a non-enabling 
disclosure of a primary reference. 

The claim at issue in In re Samour was directed to a specific chemical 

compound with the structure appearing in the claim. A first prior art reference disclosed the 

structural formula set forth in the claim, but the reference did not disclose a method for its 

preparation. Hence, the applicant argued that the first reference was non-enabling. In 

response, the Examiner cited an additional reference which disclosed a method for preparing 

similar types of compounds. On appeal from a final rejection, the Patent and Trademark 

Office Board of Appeals agreed that the additional reference provided a legally sufficient 

teaching of how to make the compound disclosed in the first reference. The court agreed that 

the mere recitation of the chemical formula of the claimed composition in a prior art 

reference would not have been sufficient to place the compound in the public's possession. 

Yet, the court was willing to consider relying on additional references: 

solely as evidence that, more than one year prior to appellant's 
filing date, a method of preparing the claimed subject matter 
(DMMP) would have been known by, or would have been 
obvious to, one of ordinary skill in the art. Therefore, the key 
issue before us is whether the PTO, in making a rejection under 
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35 USC § 102(b) on a single prior art reference that discloses 
every material element of the claimed subject matter , can 
properly rely on additional references for such purpose. 

14 at 562, 197 USPQ at 4 (emphasis added). 

The court maintained the rejection of the claim for the chemical compound 
based on the combined teachings of the printed publication disclosing the compound and a 
reference which disclosed a method for making similar compounds explaining that the 
additional reference cited in the § 102(b) rejection was "not relied on for a suggestion or 
incentive to combine teachings to meet the claimed limitations" (as in a rejection under 35 
U.S.C. § 103), but, rather, to show that the claimed subject matter, every material element 
of which is disclosed in the primary reference, was in the possession of the public. Id. at 
563, 197 USPQ at 4. 

The S amour court did not import any disclosure from the secondary reference 
into the disclosure of the primary reference which taught every material element of the 
claimed compound. Every material element of the claim was the structural formula of 
the claimed compound. The primary reference disclosed that same structural formula. 
The secondary reference was only used to demonstrate that the claimed subject matter, which 
was fully disclosed in a printed publication, was available to the public. 

A similar reasoning and result was found in In re Donohue where a claim also 

directed to a set of chemical compounds was rejected for anticipation by a primary reference 

that did not disclose methods of preparing the claimed compounds. Additional references 

relied upon by the United States Patent and Trademark Office taught how such compounds 

could be produced. The legal basis for upholding the rejection was outlined as follows: 

It is well settled that prior art under 35 U.S.C. § 102(b) must 
sufficiently describe the claimed invention to have placed the 
public in possession of it. In re Sasse, 629 F.2d 675, 681, 207 
USPQ 107, 111 (CCPA 1980); In re Samour, 571 F.2d at 562, 
197 USPQ at 4; see also Reading & Bates Construction Co. v. 
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Baker Energy Resources Corp., 748 F.2d 64, 651-52, 223 USPQ 
1 1 68, 1 1 73 (Fed. Cir. 1 984). Such possession is effected if one of 
ordinary skill in the art could have combined the publication's 
description of the invention with his own knowledge to make the 
claimed invention. See In re LeGrice, 301 F.2d at 939, 133 USPQ 
at 373-74. Accordingly, even if the claimed invention is disclosed 
in a printed publication, that disclosure will not suffice as prior art 
if it was not enabling. In re Borst, 345 F.2d 851, 855, 45 USPQ 
554, 557 (CCPA 1965), cert, denied, 382 U.S. 973, 148 USPQ 
771 (1966). 



The court specifically followed the rule of Samour to determine that the 



claimed subject matter was in the public's possession by looking to additional references. 



The additional references utilized in this case (viz., Lincoln and 
Wagner) are not relief [sic] upon for suggestion or motivation to 
combine teachings to meet the claim limitations, as in rejections 
under 35 U.S.C. § 103. In re Samour, 571 F.2d at 563, 197 USPQ 
at 4-5. Such reliance would be pointless because Nomura [the 
primary reference] discloses every element claimed. The purpose 
of citing Lincoln and Wagner is, instead, to show that the claimed 
subject matter, as disclose [sic] in Nomura, was in the public's 
possession. 



Both In re Samour and In re Donohue involved claims to a class of chemical 



compounds that was fully disclosed in a prior art reference. The secondary references in both 
cases were not employed to supplement any need for additional disclosure not present in the 
primary reference so that one skilled in the art could comprehend the scope of that referenced 
disclosure but only to show that the claimed chemical compounds were within the public 
domain. In other words, on their faces, the primary references were "enabling" because they 
taught every material element of the claimed subject matter. The only reliance on a 
secondary reference was to show that the claimed subject matter was in the public possession 
one year prior to the filing date of the patent applications for the chemical compounds. 



This line of case law was recently followed in Bristol-Myers Squibb Co. v. 



Ben Venue Laboratories, Inc. et al , 246 F.3rd 1368, 58 USPQ2d 1508 (Fed. Cir. 2001). Ben 



Id at 533, 226 USPQ at 621 (footnote deleted). 



Id. 
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Venue and its codefendants alleged invalidity of a patent obtained by Bristol-Myers for a 
method of treating a cancer patient having steps of (i) premedicating the patient with a first 
drug and (ii) administering a second drug. The defendants argued that Bristol's claim was 
anticipated by a prior art reference which not only described treating patients with the second 
drug (i.e., the second step) but also suggested that "[f]urther studies are needed to see if 
pretreatment regimens [i.e., the first step], ... will permit the safe administration of this 
compound". Id at 1372, 58 USPQ2d at 1515-1516. At issue was whether the prior art 
reference which mentioned a pretreatment regimen was "enabling to one of skill in the art" 
one year before the filing date of Bristol's patent application based on additional references 
and teachings to pretreat cancer patients. Following both S amour and Donohue , the court 
noted that enablement of an anticipatory reference may be demonstrated by another reference 
and restated the requirement of "a showing of each limitation of a claim in a single 
reference" for anticipation. Id. The court concluded that it was proper to look at other 
references to establish that the pretreatment regimen mentioned in the primary reference was 
in the public domain one year prior to Bristol's filing date. As was true for the claims at issue 
in Donohue and S amour , every material element of the claim in Bristol-Myers was present in 
the primary reference, namely, (i) premedicating a patient with a first drug and (ii) 
administering to the patient a second drug. The primary reference contained both of those 
limitations and additional references were only relied upon to show that premedicating a 
patient was within the public domain one year prior to the filing date of the patent 
application. No subject matter from the secondary reference was used to supplement the 
disclosure of the primary reference. 

Hence, there are two requirements for using an additional reference to 
"enable" a primary reference in forming an anticipation rejection. 
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1. The primary reference must contain "every material 
element of the claimed invention"; and 

2. The additional reference is relied upon only to demonstrate 
that the claimed subject matter was in the possession of the 
public one year prior to the filing date of the patent 
application. 

III. Anticipation of plant subject matter by multiple references 

The cases of In re LeGrice , 301 F.2d 929, 133 USPQ 365 (CCPA 1962) and 
Ex parte Thomson , 24 USPQ2d 1618 (Bd. Pat. App. & Inter. 1992) are consistent with 
Samour, Donohue , and Bristol-Myers and do not support a proposition that a non-enabling 
publication about a plant may be made enabling by public use or sale of the plant itself 
A. In re LeGrice 

At issue in LeGrice was whether a published catalog listing a variety of rose 
plants along with some botanical data and a color picture thereof barred patenting of that rose 
variety as a plant patent. It was established on the record that the color picture in the prior art 
catalog publication established identity at least in appearance between the rose plant 
illustrated in the catalog and the claimed variety. 

I. A plant cannot be produced from a disclosure thereof in a printed 
publication 

In determining whether the catalog was an "enabling" disclosure, i.e., 
sufficient to give the public possession of the rose plant, the court pointed out the following 
unique characteristics of plants as compared to manufactured articles. Plants protected by 
United States plant patents are asexually reproduced wherein the plant is propagated by 
divisions or cuttings to form clones, each of which is identical to its parent plant and to all 
other cuttings or clones taken from the parent plant. Id. at 937, 133 USPQ at 372. Even 
when the parentage of the claimed variety is set forth in a publication, no two seeds produced 




by cross-pollinating the parent plants can be expected to produce identical plants. Id, at 938, 
133 USPQ at 373. The principles of heredity and plant genetics introduce innumerable 
possible combinations of genetic material which may result in equally innumerable distinct 
plants. Id. 

The impossibility of producing a particular variety from a description thereof 
in a printed publication was a critical factor for the court in LeGrice . The court emphasized 
that the description of the invention in the printed publication must be an "enabling" 
description and that the proper test of an enabling description in a publication as a bar to a 
patent under § 102(b) is "whether one skilled in the art to which the invention pertains could 
take the description of the invention in the printed publication and combine it with his own 
knowledge of the particular art and from this combination be put in possession of the 
invention on which a patent is sought". l± at 939, 133 USPQ at 374. 

To put an inventor in possession of an invention based on a printed 

publication, the description therein must be: 

So precise and particular that any person skilled 
in the art to which the invention belongs can 
construct and operate it without experiments and 
without further exercise of inventive skill. 

Id at 933, 133 USPQ at 369. 

In 1962, the LeGrice court recognized that the knowledge of plant genetics 

made it impossible to reproduce a particular plant having specific botanical characteristics 

based solely on a description of the plant, even when the parent plants were known. Despite 

the many advances in biotechnology over nearly 40 years, that limitation on reproducing 

plants holds true. 

Accompanying this response as Attachment A is a Declaration by Dr. Richard 
Craig, an expert in the field of horticulture. The details of Dr. Craig's Declaration are not 
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repeated herein, but should be appreciated for the explanation of the differences between 

asexually reproduced plants and sexually reproduced plants and the impossibility of 

generating a desired plant from a description thereof in a printed publication. As detailed in 

Dr. Craig's Declaration, there is no possibility of recreating a particular variety via 

experimentation because of the endless possibilities when the genes of parent plants are 

combined to produce daughter plants. 

Thus, when one makes a cross-fertilization of heterozygous 
parents, one cannot predict the specific combination of traits in the 
progeny. When a large number of genes have different allelic 
combinations in the parents, the possible genotypic combinations 
in the hybrid progeny approach infinity. 

Craig Declaration at page 3. 

Dr. Craig states that a description of a plant (such as the description in a PBR) 

cannot be used to recreate the plant. 

Starting only from a photograph or a written description of a 
particular cultivar, a plant breeder cannot reproduce the cultivar. 
No person can independently create through fertilization and 
hybridization the exact genetic replica of another plant. 

Craig Declaration at page 4. 

Thus, it is still true today that a description of a particular variety cannot 
enable one skilled in the art to recreate that variety. 

In the decision below LcGrice , the Board of Appeals had reasoned that since a 
description of a plant in a plant patent application is deemed sufficiently enabling to grant a 
patent, then a publication on a plant should be considered equally enabling to bar patenting. 
The LeGnce court pointed to two errors in that reasoning. First, § 162 specifically permits 
varying degrees of description in a plant patent while § 102(b) makes no such allowance 
regarding the sufficiency of the description in an anticipatory printed publication. Therefore, 
a plant patent application may be less specific than an anticipatory publication. Second, § 
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163 does not grant a right to exclude others from "making" a claimed plant but only to 

exclude others from asexually reproducing or selling the claimed plant. The statute reflects 

the reality that "there is no possibility of producing the plant from a disclosure as 35 U.S.C. 

§112 contemplates" because one cannot make a plant, only asexually reproduce or sell it. Id 

at 944, 133 USPQ at 378. 

2. The description of a plant and identification of a source to obtain the 
plant outside the United States is not prior art under 35 U.S.C. § 102(b) 
in a plant patent application. 

The LeGrice opinion does not directly address enablement of the printed 
publications on the claimed rose plant based on any other source, such as public availability 
of the plant. 

However, implicit in LeGrice is that a publication describing a plant and a 
source to obtain that plant is not prior art to a plant patent application on that plant. The 
publications at issue in LeGrice included a national British publication on roses which 
disclosed the source of the rose plant at issue including the breeder's name and location and a 
catalog showing the rose plant. Although not specifically stated in LeGrice , the catalog 
indicated commercial availability of the rose plant. One skilled in the art, a plant breeder, 
could have determined the name and source of the rose plant and tracked down the rose plant. 
Despite availability of the rose plant (evidenced by the catalog), the court held the two 
publications to be incapable of placing the rose plant in the public domain. As should be true 
in this present application, the public use or sale of the rose plant outside the United States 
(such as via the catalog) were not of concern to the court in its analysis of statutory bars 
under 35 U.S.C. § 102(b). 

The LeGrice opinion quotes from the appellant's brief therein stating at 935, 
133 USPQ at 370-371 that tk fp]rior public use and sale of a plant are avenues by which a plant 
enters the public domain." That quoted language omits a critical aspect of the prior use and 
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sale statutory bar of 35 U.S.C. § 102(b), namely, that those prior activities must occur in the 
United States to constitute statutory bar. 

LeGrice only holds that a printed publication cannot be considered to be an 
enabling disclosure of a claimed plant under Title 35 based on knowledge possessed by plant 
breeders. While the LeGrice court declined to characterize all plant publications as being 
irrelevant as printed publications under § 102(b) (allowing for developments in 
biotechnology), it noted that "the facts of each case [must] be carefully considered to 
determine whether the description of the printed publication in question does in fact place the 
invention in the possession of the public". kL at 939, 133 USPQ at 374 (emphasis in 
original). 

3. The facts of LeGrice, non-enablement of a plant patent claim by a 
description of the plant, parallel the present case. 

In both LeGrice and here, the material elements of a plant patent claim are not 
set forth in the printed publication and there is no need to consult additional references, nor is 
it appropriate to do so. 

A Plant Breeder's Rights publication which refers only to a species of a plant 
and a plant name cannot be considered to be so "precise and particular" that a skilled artisan 
could "construct and operate it without experiments and without further exercise of inventive 
skill. 11 The ability to purchase a geranium named Tikvio one year prior to the application 
filing date is not equivalent to the ability to "construct and operate" a new geranium variety 
named Tikvio' based on the PBR publication. One skilled in the art may have learned of a 
geranium named 'Tikvio' - outside the United States. While public prior use and sale are 
avenues by which a plant enters the public domain, that prior use or sale must have occurred 
in the United States to rise to the level of a statutory bar. See 35 U.S.C. § 102(b). 
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A Plant Breeder's Rights publication could lead one skilled in the art to find a 
plant to purchase outside the United States which bears a name mentioned in the Plant 
Breeder's Rights application. That scenario is not one which renders the Plant Breeder's 
Rights publication enabling. It is simply a trail which leads to a sale of a plant outside the 
United States. There is no support in LeGrice or elsewhere for the proposition that sale of a 
named plant outside the United States automatically enables the publication of a Plant 
Breeder's Rights document listing a plant with the same name. 
B. Ex parte Thomson 

Naturally, a different result was found in Ex parte Thomson when the claims 
in a utility application for a cotton cultivar were rejected over a prior art reference which 
identically disclosed the specification of the application for the cotton cultivar. The rejected 
claims were as follows: 

1. A cotton cultivar having the designation Siokra 

(ATTC 40405). 

2. Seeds of the cotton cultivar according to Claim 1 . 
Thomson , 24 USPQ2d 1618 (Bd. Pat. App. & Inter. 1992). 

The Board of Patent Appeals and Interferences found that several prior art 
references disclosed the exact same cotton cultivar and seeds of that cultivar. Importantly, 
the Board found that "for enablement purposes, the descriptive words of the specification 
herein do not differ substantially from the disclosures of the cited publications". Id. at 
1621 (emphasis added). Moreover, the specification of the utility application was enabled by 
the availability of the claimed seeds deposited in the American Type Culture Collection 
(ATTC). The cited publications were also enabled by the public availability of the same 
cotton seeds. Id As such, the public accessibility of the claimed seeds would have enabled 
the skilled artisan to make and use the claimed cotton cultivar and its seeds. Id. The Board 
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upheld the rejection of the claims under 35 U.S.C. § 102(b) based on (1) prior art references 
that identically disclosed the claimed cultivar and (2) the opportunity for a skilled cotton 
grower to read the prior art references, purchase the commercially available seeds, and 
employ conventional techniques to obtain the claimed invention, namely, the plants and its 

seeds. 

The Board distinguished LeGrice for three reasons. 

First, actually following LeGrice , it recognized that each case is decided upon 
its own facts in determining whether the description in a printed publication is "adequate to 
put the public in possession of the invention and bar patenting of a plant" under § 102(b). Id, 
at 1620. The Board believed that sufficient advancements in plant eugenics warranted not 
following LeGrice 's rule on non-enablement of publications and expressed no doubt that the 
skilled artisan would be able to grow the claimed cultivar. As detailed in Dr. Craig's 
Declaration, the Board was clearly mistaken. The "someday" of securing a plant invention 
by a description in a printed publication has not yet arrived. Regardless of the Board's 
erroneous comments on genetic technology, it remains axiomatic that each case must be 
decided on its own facts. Id. 

Second, the Board found it significant that for enablement purposes the 
descriptive words of the specification did not differ substantially from the disclosures of 
the cited publications. Id. In other words, all the material elements of the claim were 
disclosed in the primary reference. The specification was enabled by the deposit of the 
claimed seeds and the cited publications were also enabled by the deposit of the same seeds. 
The court noted that LeGrice did not consider the public availability of the rose plant at issue 
therein, and that the LeGrice holding was based on the specific printed publications. Public 
availability of the plant was one factor in the Thomson decision because the claim itself was 
enabled by public availability of the plant. However, a "significant" aspect of the 102(b) 
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rejection was that the descriptive words of the prior art references did "not differ 
substantially" from the disclosures of the specification. ]d. 

Finally, the Board pointed out that whereas LeGrice was directed to 
patentability of plant patents, the patent at issue in Thomson was a utility patent which is 
afforded a broader scope of protection. Id, at note 1. Hence, the standard for anticipation by 
a printed publication should be more broadly applied to the claims in a utility application than 
to a claim in a plant patent application. Id, 

The Office Action in the present case incorrectly asserts that the same question 
was asked in Thomson and LeGrice of "what is required to enable" a printed publication 
describing a plant. The questions in those two cases must be different because Thomson 
involved a utility patent claim and LeGrice involved a plant patent claim — and those are two 
different forms of statutory subject matter having different standards for enablement and 
infringement as discussed above. 

It should be understood that the Thomson decision is consistent with Donohue 
and Samour in meeting the requirements for using additional references in a § 102(b) 
rejection. 

First, every material element of the Thomson claim was set forth in the 
primary reference. ("We find it significant for enablement purposes the descriptive words of 
the specification do not differ substantially from the disclosure of the cited publications"). 
Thomson , 24 USPQ2d at 1 62 1 . 

Second, the additional "reference" (the publicly available seeds) was cited 
solely to show that the plant described fully in the primary reference was in the public 
domain. As was true for Samour and Donohue , the Thomson rejection did not combine 
teachings of two references. The added reference only demonstrated that the plant material 
fully described in the primary reference was in the public domain. 
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IV. Combining a PBR application with public availability of a plant under 35 U.S.C. 
§ 102(b) is improper in a plant patent application . 

Turning to the present application, the Office Action has also already 

acknowledged that the cited PBR application standing alone would not enable one skilled in 

the art to practice the claimed invention. Unlike the situations in Samour , Donohue , and 

Thomson , every material element of the claimed subject matter does not exist in the primary 

reference of the PBR application. 

A. A PBR grant and/or application does not disclose a plant having 
characteristics of the claimed variety nor a plant identical to the 
claimed variety. 

To particularly point out how scant the information is in the cited PBR 
application, Attachment B contains the specification of the present application, rewritten to 
contain only the information which was present in the European Union PBR Application No. 
98/1017. The type of information which is included in a PBR application is quite unspecific 
and does not include the specific sizes, shapes, colors, and arrangement of various 
components of the plants. The only specific information which is included in EU 98/1017 
application is petal color and even that information does not completely align with the color 
designations set forth in the present application. A comparison between the disclosure in EU 
98/1017 and the present specification yields few similarities. 

The origin of the plant described in EU 98/1017 is plant material named 
ik 95K-37-r' with no indication of that material's source or availability. Hence, the starting 
materials to produce the plant of EU 98/1017 is all purple-red geraniums plants anywhere. 
Even if one were capable of somehow r overcoming the current genetic technology barriers to 
reproduce a plant as described in EU 98/1017, there are numerous plants which could meet 
that description. The chance of actually creating the claimed variety having all the 
characteristics specified in the present application is essentially nil. 
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The claim in the present application is to "a new and distinct variety of 
geranium plant named 'Tikvio' as described and illustrated herein". The claim refers not 
only to the photograph of the plant but also to the complete description of the plant set forth 
in 5 pages of the description. Each of those components of the description and of the 
photograph constitute "the material elements of the claimed invention". Those material 
elements of the claimed invention are not set forth in the primary reference, the PBR 
application. 

V. Enablement of a PBR application as a prior art reference is inconsistent with current 
plant patent application examination practice 

The standards for compliance with 37 C.F.R. § 1.163 and 35 U.S.C. § 112, 

first paragraph in plant patent applications have become increasingly strict. Despite the 

variance in the degree of description in a plant permitted by 35 U.S.C. § 162, recent 

experience shows that many disclosures of plant patent applications are objected to and the 

claims therein are rejected under 35 U.S.C. § 1 12 first and second paragraphs which require 

as follows (emphasis added): 

The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, 
in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the same, and shall set 
forth the best mode contemplated by the inventor of carrying out 
his invention. 

The specification shall conclude with one or more claims 
particularly pointing out and distinctly claiming the subject matter 
which the applicant regards as his invention. 

The December 4, 2001 Office Action in the present application included an 
objection to the disclosure under the first paragraph of § 112 and a rejection of the claim 
under the first and second paragraphs of § 112 for asserted lack of "a full, clear, and complete 
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botanical description of the plant and the characteristics which define same per se and which 
distinguish the plant from related known cultivars and antecedents , \ 

Historically, the United States Patent and Trademark Office has not 
considered the information in a PBR publication sufficient under §§ 112 and 162. More 
recently, even significantly more complete disclosures (such as the original specification filed 
herein) are not considered to be sufficiently complete (not enabling) under the statute. 

To now assert that a PBR publication somehow is enabling prior art is 
inconsistent with the examination practice of requiring detailed botanical information in plant 
patent applications. The United States Patent and Trademark Office cannot have it both ways 
of asserting a PBR publication as enabling prior art (alone or in combination with sale or use 
outside the United States) and rejecting reasonably detailed plant patent applications for lack 
of enablement. Moreover, this new interpretation of PBR publications as being enabling 
prior art is contrary to decades of plant patent examination policy and practice. 

Future plant patent applicants can comply with the stricter interpretation of 
§ 162 when submitting their applications, but they should not be faced with a prior art 
rejection based on a non-enabling PBR application. 

VI. The Realities of Plant Breeding 

Time delays in breeding new plant varieties exist whether the breeding occurs 
in the United States or elsewhere. In the case of plants bred outside the United States 
additional testing and trialing in the United States must take place to make sure the new 
plants are adaptable to the climatic conditions in this country. This often takes several years 
before the plants arc deemed acceptable and actually enter the United States market. Only a 
few varieties trialed and tested in the United States actually enter the United States market 

and it is not economically feasible to file immediately on every variety to be tested. The new 
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patent policy requires that such immediate filing takes place thereby placing the foreign plant 
patent breeder at a distinct disadvantage. 

It is well recognized that plants bred outside the United States must be tested 
and trialed in the United States to make sure the new plants are adaptable to the climatic 
conditions in this country. This often takes several years before the plants are deemed 
acceptable and actually enter the United States market. These time delays in breeding new 
plant varieties exist whether the breeding occurs in the United States or elsewhere. 

A plant bred in Germany can be introduced much more quickly in Germany 
because it was bred and grown there from the outset. Therefore, there is often a sale in 
Europe more than one year before the United States plant patent application is filed. A sale 
outside the United States does not trigger a statutory patent bar and does not diminish the 
need to afford protection to foreign plant breeders seeking to introduce their horticultural 
developments into the United States. 

This concept has been understood since at least the time that the Townsend- 

Purnell Plant Patent Act become law in 1930. The Plant Patent Act of 1930 was enacted "to 

afford agriculture, so far as practicable, the same opportunity to participate in the benefits of 

the patent system as has been given industry." H.R 1 129, 7T l Congress, 2d Session (1930). 

Today the plant breeder has no adequate financial incentive to 
enter upon his work. A new variety once it has left the hands of 
the breeder may be reproduced in unlimited quantity by all. The 
originator's only hope of financial reimbursement is through high 
prices for the comparatively few reproductions that he may 
dispose of during the first two or three years. After that time, 
depending on the speed with which the plant may be asexually 
reproduced, the breeder loses all control of his discovery. Under 
the bill the originator will have control of his discovery during a 
period of 17 years, the same term as under industrial patents. If 
the new variety is successful, the breeder or discoverer can expect 
an adequate financial reward. 

Id. 
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Under the current examination practice, rejection of plant patent applications 
by foreign breeders who have not yet introduced their discoveries into the United States cuts 
off their opportunities of reaping adequate financial reward in the United States. Plant 
varieties which are not ready for introduction into the United States, but were sufficiently 
developed in Europe to be introduced there, are not given the benefit of the patent system as 
was intended by the Plant Patent Act of 1930. Without that benefit, foreign plant breeders 
"only hope of financial reimbursement is through high prices for the comparatively few 
reproductions that [they] may dispose of during the first two or three years" following 
introduction of varieties into the United States. M. The Plant Patent Act of 1930 was 
adopted so that "plant patents will mean better agricultural products that will give the public 
more actual value for its dollar". Due to the current rejection policy and to the detriment of 
the public, advances in agriculture made outside the United States may not reach this 
country. 

This policy by the United States Patent and Trademark Office represents a 
radical departure from any previous policy in the area of plant patent law. It has been 
estimated that, under such a radical policy, 70% of the extant plant patents issued to foreign 
applicants in the United States are invalid. 

Relying on use and sales outside the United States to tum a non-enabling plant 
disclosure into an enabling one was never contemplated by drafters of the Plant Patent Act, is 
not recognized by statute, is contrary to Patent Office policy from at least as early as the 
LeGrice decision (1962) and makes absolutely no sense to anyone skilled in the art. This 
new radical policy needs to be promptly reversed so foreign plant breeders again have 
opportunities in this country to file United States plant patent applications. 
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VII. Conclusions 

Withdrawal of the rejection of claim 1 is respectfully requested for the reasons 
detailed above and summarized as follows: 

A. The PBR application does not disclose every material element of 
claim 1 ; it is not an "enabling" reference, 

B. The PBR application cannot be read to describe a particular plant 
variety. 

C. The PBR application's scant disclosure may not be supplemented by 
an additional reference to supplement what the PBR fails to disclose; 
an additional reference can only be used to show that the plant 
disclosed in the PBR application is in the public domain. 

The current interpretation of statutory law by the United States Patent and 
Trademark Office is opposite to the longstanding relationship between Plant Breeder's Rights 
in foreign countries and United States plant patents and is counter to Federal Circuit case law 
dating back nearly 40 years. 



Applicant respectfully requests that this new position by the Plant Patent 



Group be rescinded and that claim 1 be allowed. 



Respectfully submitted, 



WEBB ZIESENHEIM LOGSDON 
ORKIN & HANSON, P.C. 



By 




' Julie W. Meder 
\Registration No. 36,216 
Kttorney for Applicant 
-^43 6 Seventh Avenue 
700 Koppers Building 
Pittsburgh, Pennsylvania 15219-1818 
Telephone: (412)471-8815 
Facsimile: {412)471-4094 
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ATTACHMENT B 

PBR Application EU 98/1017 rewritten in form of a U.S. Plant Patent application 



VARIETY OF GERANIUM NAMED 'TIKVIO' 

Classification: Botanical: Pelargonium x hortorum. 

Origin: Seedling from 95K-37-1. 

Flower type: Single 
Comparison to Pentik, PEL 1 189 





Pentik 


Tikvio 


Petal size 


Small 


Large 


Petal color 


Orange-red 


Purple-red 


Leaf zone 


Present 


Heart-shaped 



Lower petal: 

Color of middle of upper side: Purple red (57A) 

Leaf blade: 

Main color of upper side: Medium green 

Conspicuousness of zone on upper side: Very strong 
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EUROPAISCHE UNION 



f/KVD 



Gemclnschaftlichos Sortanamt 



TQ-D-028 



TECHNISCI1ER FRAGEBOGKN 



(1st in Verbindung mil dcm Antrag auf gcmcinschaftlichcn Sortcnschutz auszufullcn) 

Nur fur den Amtsgebrauch: 

ANTRAGSTAG: 

AKTENZEICHEN: 

1. Botanisches Taxon: Lateinischer Name der Gattung, Art oder Unterait zu welche: 
die Sorte gehort und landesubliche Bezeichnung: 



2. a) Antragsteller: Name(n) und Anschrift(en) und gcgcbennenfalls Name u 
AnschrifL des Verfahrensvertreters: 

(CIPSPORFER STR. A^i> 

b) Ursprungszuchtcr wenn nicht dcr Antragslcller: Namc(n) und Anschrift(cn) 



028 



Ppbrponinm zonale hort. non (L.) L'Hent. ex Ait., p. peltatum 
ZONAL PELARGONIUM, Ivy-leaved Pelargonium (revision) 
PELARGONIUM ZONAL, Geraniumlierre P. (revision) 
ZONALPELARGONIE, Efeupelargonie (Revision) 




3. a) Gcgebencnfalls Vorschlag fur cine Sortenbezcichnung: 

TlKVlO 

b) Vorlaufige Bezcichnung (Anmcldcbczcichnung): 

TlKVlO , P-&i3§ 



4. Information iibcr: 

4.1 Gcographischen Ursprung der Sorte: 
D BILTSCW LA Ni D , DRESDEN 



4.2 Zuchtung, Erhaltung und Vermehrung der Sortc 

Hierzu ist der beigefiigte UPOV-Vordnick unter Punkt 4 auszufullen 

5. ANL/VGE , PUNKT *h.4. 



4.2. 1 Sind die Angaben beziiglich der Komponcnten von Hybridsorten einschlieGlich 
ihres Anbaus vertraultcli zu behandeln? 

Ja X Nei n _ 

Wenn ja, sind die^e Angaben auf bcigcfiigtcm Vordiuck zu niachen 

Wfltin nein, sind nachstehend Angaben ubcr die Komponcnten von Hybridsorten 
einschlieBlich ihres Anbaus zu machen; 

Zuchtschcma I weibliche Komponcnte zucrst ) 

UbmbmafioiAskreu^ui^ w/f Fertile uwet rotttu\s£^cleiA 
2ucldsiammcu7 




5. Information zu gentechnische veranderten Sorten 

"Stellt die Sorte eincn genctisch veranderten Organismus im Sirinc von Artikei 2 
Absatz 2 der Richtlinie 90/220/EWG dcs Rates vom 23.04.1990 dar. 



Ja XNein 



6. Anzugebende Merkmale der Sorte 

Hierzu ist der beigefugte UPOV-Vordruck Punkt 5 auszufullen. 

(die in Klammern angegebene Zahl vcrweist auf das entsprechende Mcrkmal in den 

Priifungsrichtlinen, die Auspragungsstufe die der Sorte am nachsten kommt, bitte 

ankreuzen). 



Zahl Merkmal Beispiclsorten 

S. ANLACE , PUNKT £ 



Note 



1 



7. Ahnliche Sorte(n) und Unterschiede zu diese(r)(n) Sorte(n): 

Bezeichnung dcr Merkmale in welchen Auspragungsstufcn 

ahnlichen Sortc(n) sich die ahnliche(n) dcr ahnlichen Sorte(n) 

Sorte(n) unterschetdc(t)(n) und der Kandidatensorte 

gli^hrbe- Sorie Otai^erot 

' KawUclatenSorte. puypwnrot 



8. Zusatzliche Angaben zur Erleichterung der Unterscheidung der Sorte 
8.1 Resistenzen gegeniiber Schadorganismen 



'rung 



8.2 Besondere Bedingungen fur den Anbau der Sorte 

bedew (\ecUev\de G^\5bUa{^i 

8.3 Weitere Informationen (Zeichnungen, Fotos, usw .) 



Icli/wir crkl&ren hiennit, daf3 nach meinem/unserem besten Wisscn die in diesern 
Vordruck gegebenen Angaben sachlich richtig und vollstandig sind. 



Datum Untcrschnft ' ' 



TG/ia/a 

Zonal Pelargonium, Ivy-loavud PaHrgonlurw/PeUrflanlurn xonsle, Giranlun-l lorro/ 
Zonalpalargonia, Ef aupal ar«on1 a. 87-10-07 



i, Information on origin, malntananca and raproductton of the varltty 

RensalgntiTttnts jur Tor1fl1ne. le malntUn at 1* rtproductlon ou la multl pi Icitlon <Je la varWt* 
mfonrBtl onrn ubar Unprunfl. Erhaltuns und Var-mahrung der Sorta 

«.l Orlfl In/Orlalna/Urspruna [ ] 

\) Saadllnj/Planta 4e somU/Stml 1 ng (Indicate parant varlatlaj/predsar las varletes 

Samd-fi* -aus- ■ v?.^ . . . . . . .-r / 

11) hhjUUon/Hutatlon/HutaUon (Indicate parent var1ety/prect3«r is. *ar1ete paranta/ [ ] 

AusganjSlorta ingtbin) 

Ml) Olscovery/Dtcouverte/Entdcckuna (Indicate where and whtn/prtclair It Uiu at [ ] 

la date/Vo und iu waUhem Zeltpunkt) 



4.2 Other Informatlon/AutrtJ renf.i1 gnementl/Andara Inf ormatl on»n 



TG/za/s 

Zonal Pelarsonlum, Ivy-leaved P«largan1um/Palaroon1um zonale, Goranl um-1 lerra/ 
Zonalpelargonle, Ef eupel&rgonU , 87-10-07 
^19- 



Chirscttrt jtlcs of the variety to be Indicated; the number In brackets refers to the corre- 
spondlns characteristic 1n the test guldollntt; please rr-aric the state of expression which 
bust corresponds; 1n the. cast wftere for one characteristic t*o possibilities are t>re3ontad 
please complete tht rirst possibility [\) If data are available, otherwise complete the 

second MU). 

Caracterej de U varleta a Indlquer; It nombra entre parenthisai rtnvolo au caractort cor- 
rejpondsnt dans les princlpes dlracteurs d'exunen; prlere da iMrqucr d'une cro1x la niveau 
d ' «xpr«j j1 on ipproprli; au cas ou daux possibility de reponia sont offertaj, prlere d a 
rwpllr le 0 il des resultats sont dlsponlblei at la 11) dans le caj contralra]. 

Anruflebenda M«rlcnvjle der Sorto (die In Klftjtmtrn angeaebene 2ihl virwiljt auf das entjprt- 
chande Hark^al 1n den Prufungsrlehtllni en: dla Auspraguncsstuf e , die d«r der Sorte am 
nachsten k&nnit, blttt anfcreuran; wann fur eln He rk/rvi 1 iwal M%)fl 1 1 chka 1 ten anflebotan warden 
bltte die erate fVigl 1 chkal t (1) ausfUllen. *enn dafiir Oaten vorhanden ilntj, sonst die iwelte 
( H ) ) . 



E.I 
(27) 



Charactarl sties 
Caracttrts 

Herlcma! e 



Flower: type 
Fleur: typo 
Blute; Typ 



Petal* InfiHtur : 
coulaur dt It parti e 
cantnle da la £a££ 
luDtrliuri 

Untaras Blutenblatt: 
Farbe der HUte der 

flfrnncltc 



S. l( 1 1 JLaSJBX petal: color of 
middle of UftM£_iidJt 

Petala jqflrllwr: 
coulaur d» la partle 
cantrala da la LosJi 
luoeHeure 

y pttr _ H ,A Bliitanblatt : 
Tarba der Mltte der 



English 


franoali 


deucich 


slnal a 


simple 


alnfach 


doubl a 


double 


eefu'11 1 


RHS Colour 


Coda RHS das 


RHS-Farbkarto 


Chart (Indi- 


couleun 


(Nurmvir an- 


cate refer- 


(Indlquer la 


geban) 


ence number} 


nunero de 






reference) 








white 


b1 anche 


w»1ss 


orange pink 


roi« orange 


orangarcsa 


oranflt red 


rouge orange 


leuchtendrot 


bright red 


rouse brlllant 


s1 gnil rot 


purple red 


rouga -pourpro 


purpurrct 


purpl e 


pourpra 


purpur 


blue r»rf 


rougn-bl tu 


bl aurct 


bluish pint 


roll bloultre 


blaurs sa 


othtr cslori 


autraj cou- 


andert farbe(n) 




1 «nn {4 In- , 


< »nt«t«n ) 




4 \ guar ) 





Example Varieties 

Exwnples 

8*1 jplalssorten 



Note 



Htinnafruhl tna 1^>^ 
Purlapon 2[ ] 



Perlpena! 

Achspan, Schona 
Helena 

Cina 

Brunl 

Pencher, Purlapen 
Ounkle A.T«thyst 
Kleflcal 
81uaj, Rospan 



2[ ] 

n j 

H 

n i 

8[ ] 

9[ ] 



Chincteriatics 

CirictcreJ 

Mertrole 



tn«Msr* 



F rantil s 



Cxa/nole Varieties 
fleutich Ixemples Note 

Bci jpielssgrieo 



vert :Uir 



Leaf bUde. «a1" « 1or li 9 ht green 

or uot , er sut (re(n vert M/en 

Ltffhf: cojleur d« fond 
<je 1i face sucerHeure dark green 

tlUttapreUe: Crund- 
ffcrl« dtf C&crjeUi 



ht j ' ^ rjn 



*er. ronce dunk «1 9 run 



Lesf Mi<*«: conspicuous 

n«j of ron« 00 itfi££C 
Linbe: n«fctete rfe la 



Manpcn. Stmt Ben 7 





trea Taiblc 


jehr ?erin9 




weak 


faibltr 


gtrmg 


Vulksn 


mc<31 


rrcyenne 


«Ute1 


Coipen 


strong 


forte 


stark 


Palais 


very strong 


tres forte 




Erfgl4 



] 

3 

7 
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Uchneat, M. S., K. Spicer, and R. Craig. 1999. Differential response to floral infection with 
Botrytis cinerea within the genus Pelargonium. HortScience. 34(4):71 8-720. 

Loehxlein, M. and R. Craig. 2000. Floral ontogeny of Pelargonium xdomesticum. J. Amer. Soc. 
Hort. Sci. 125(l):36-40. 

Riseman, A. L. and R. Craig. 2000. Physiological and morphological traits associated with zinc 
deficiency in Exacum. Plant and Soil. 219: 41-47. 



Published Abstracts 

Craig, R. and D. E. Walker. 1961. The effect of solar radiation on the growth and flowering of 
geranium {Pelargonium hortorum) seedlings. 58th Annual Meeting of the American Society 
for Horticultural Science. West Lafayette, IN. A.I.B.S. Bull. 11(4):51. 

Craig, R. and D. E. Walker. 1963. The inheritance of several characters in the geranium 
{Pelargonium hortorum). 60th Annual Meeting of the American Society for Horticultural 
Science. University of Massachusetts, Amherst, MA. (In printed program) 

Carlson, W. H., S. M. Cohan and R. Craig. 1966. Flower initiation in Pelargonium xhortomm 
as related to foliar mineral content. 17th International Horticultural Congress, College Park, 
MD. Proc. of the 17th Int. Hort. Cong. 1:217. 

Cohen, S. M. and R. Craig. 1966. Chemically induced male sterility in Pelargonium xhortomm 
Bailey and Allium cepa L. 17th International Horticultural Congress, University of 
Maryland, College Park, MD. Proc. of the 17th Int. Hort. Cong. 1:211. 

Craig, R. 1968. Implications of the new genetics in horticultural plant breeding. 65th Annual 
Meeting of the American Society for Horticultural Science. Davis, CA. (In printed 
program) 

Cohen, S. M. and R. Craig. 1970. An investigation of factors related to male sterility expression 
in Pelargonium xhortomm Bailey. 67th Annual Meeting of the American Society for 
Horticultural Science. Miami, FL. HortScience. 5:344. 
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Craig, R. 1974. Genetics of the geranium, Pelargonium xhortorum. Ornamental Plant Breeding 
Workshop, 71st Annual Meeting of the American Society for Horticultural Science^ 
University of Guelph, Guelph, Ontario, Canada. 

Craig, R. 1974. Improvement of floricultural and ornamental cultivars. Symposium on the Use 
of Plant Introductions in the Improvement of Horticultural Cultivars. 71st Annual Meeting 
of the American Society for Horticultural Science. Guelph, Ontario, Canada. 

Buswell, G. E. and R. Craig. 1979. Flower color inheritance in tetraploid Pelargonium 

xhortorum Bailey. 76th Annual Meeting of the American Society for Horticultural Science, 
Ohio State University, Columbus, OH. HortScience. 14:409. 

Hanniford, G. G. and R. Craig. 1979. Inheritance of earliness to flower in geraniums 
Pelargonium xhortorum Bailey. 76th Annual Meeting of the American Society for 
Horticultural Science. Ohio State University, Columbus, OH. HortScience. 14:409. 

Hampson, S. H. and R. Craig. 1979. Mutation induction in African violets {Saintpaulia) by 
gamma irradiation. 76th Annual Meeting of the American Society for Horticultural Science. 
Ohio State University, Columbus, OH. HortScience. 14:409. 

Niedz, R. P., J. Boyle and R. Craig. 1979. Mutation breeding of Exacum affine, 76th Annual 
Meeting of the American Society for Horticultural Science. Ohio State University, 
Columbus, OH. HortScience. 14:410. 

Gorzo, D. M., R. Craig and . W. White. 1979. Breeding Calceolaria for efficient pot plant 
production. 76th Annual Meeting of the American Society for Horticultural Science. Ohio 
State University, Columbus, OH. HortScience. 14:410. 

Craig, R., K. Nichols and B. Gatzke. 1979. Evaluation of culture-virus indexed geraniums. 
76th Annual Meeting of the American Society for Horticultural Science. Ohio State 
University, Columbus, OH. HortScience. 14:470. 

Wallner, S. J., R. Kassalen, J. Burgoon and R. Craig. 1979. Pollination, ethylene production and 
shattering in geraniums. 76th Annual Meeting of the American Society for Horticultural 
Science. Ohio State University, Columbus, OH. HortScience. 14:446. 

Hanniford, G. G., R. Craig, S. Speer and M. Brooks. 1980. Methods for the improvement of 
Pelargonium xdomesticum. 77th Annual Meeting of the American Society for Horticultural 
Science. Colorado State University, Fort Collins, CO. HortScience. 15:53. 

Erb, W. A., R. P. Niedz and R. Craig. 1981. Use of colchiploids in breeding Exacum affine 
Balf. 78th Annual Meeting of the American Society for Horticultural Science. Atlanta, GA. 
HortScience. 16(3):454. 
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Gorzo, D. M. and R. Craig. 1981. Breeding of Calceolaria herbeohybrida. 78th Annual 
Meeting of the American Society for Horticultural Science. Atlanta, GA. HortScience 
16(3):454. 

Hanniford, G. G., G. Metzier, F. Rausch and R. Craig. 198 1 . Prediction of time to flower of 
hybrid geraniums. 78th Annual Meeting of the American Society for Horticultural Science. 
Atlanta, GA. HortScience. 16(3):447. 

Hanniford, G. G. and R. Craig. 1982. Genetic studies of early flowering in Pelargonium 

xhortorum. 79th Annual Meeting of the American Society for Horticultural Science. Ames 
LA. HortScience. 17(3):515. 

Sumanasinghe, A. and R. Craig. 1983. Inheritance of leaf shape, flower shape, flower color and 
stem color in Exacum affine Balf. 80th Annual Meeting of the American Society for 
Horticultural Science. McAllen, TX. HortScience. 18(4):610. 

Deneke, C. R, K. B. Evensen and R. Craig. 1984. Postharvest quality of Pelargonium 
xdomesticum as influenced by production environment. Slst Annual Meeting of the 
American Society for Horticultural Science. Vancouver, British Columbia, Canada. 
HortScience. 19(3):567. 

Craig, R. 1986. Breeding pelargoniums. Ornamental Plant Breeding Workshop. 83rd Annual 
Meeting of the American Society for Horticultural Science. Davis, CA. 

Craig, R. 1987. Breeding improved cultivars of regal pelargonium. Ornamental Plant Breeding 
Workshop. 84th Annual Meeting of the American Society for Horticultural Science. 
Orlando, FL. 

Grazzini, R. A., R. Craig and R. 0. Mumraa. 1990. Genetics and biochemistry of insect and 
mite resistance in geranium. HortScience. 25(9): 177. 

Grazzini, R. A., D. S. Walters, J. Harmon, R. Craig and R. O. Mumma. 1991. Inheritance of 
morphological and biochemical characters associated with pest-resistance in geranium. 
HortScience. 26(6):781. 

Grazzini, R. A., D. Hesk, E. Yerger, C. C. Reddy, G. Hildenbrandt, J. Medford, D. Cox-Foster, 
R. Craig, R. O. Mumma. 1991. Inhibition of prostaglandin endoperoxide synthase and 
lipoxygenase by anacardic acids. HortScience. 26(6):7Sl. 

Grazzini, R. A., E. Yerger, D. Hesk, D, Cox-Foster, J. Medford, R. Craig and R. 0. Mumma. 
1991. Glandular tnchome-specific lipid composition of geranium. HortScience. 26(6):783. 

Riseman, A. L., R. Craig. 1995. Interspecific Exacum hybrids — novel germplasm for the 
production of a new floricultural crop. 18th EUCARPIA Symposium on Ornamental Plant 
Improvement (Section: Ornamentals). Proceedings, pp. 39. 
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Hage, T. G., D. Cox-Foster, R. Craig, J. I. Medford and R. 0. Mumma. 1995. Characterization 
of proteins and enzymes associated with resistance to small arthropod pests in Pelargonium 
xhortorum. 1995 Biochemistry and Molecular Biology of Plant Fatty Acids and 
Glycerolipids Symposium, South Lake Tahoe, CA P-204. 

Schultz, D. J., D. Cox-Foster, R. Craig, R. 0. Mumma and J. I. Medford. 1995. Isolation and 
characterization of a unique C16:0-ACP fatty acid desaturase from Pelargonium xhortorum. 
1995 Biochemistry and Molecular Biology of Plant Fatty Acids and Glycerolipids 
Symposium, South Lake Tahoe, CA 0-27. 

Anon, K. M. and R. Craig. 1997. Growth and flowering of interspecific hybrids of Sri Lankan 
Exacum species (Gentianaceae): a challenge in domestication. HortScience. 31(4): 597. 

Uchneat, M. S. and R. Craig. 1997. Resistance of Pelargonium species to the fungal pathogen 
Botrytis cinerea. HortScience. 31(4): 565. 

Loehrlein, M. and R. Craig. 1997. Floral initiation in Pelargonium xdomesticum is affected by 
total cumulative irradiance. HortScience. 31(4): 570. 

Riseman, A. and R. Craig. 1997. Physiological differences between zinc-efficient and zinc- 
inefficient genotypes of interspecific Exacum. HortScience. 31(4): 571. 

Loehrlein, M. and R. Craig. 1998. Floral ontogeny of Pelargonium xdomesticum. 
HortScience. 33:536. 

Loehrlein, M. and R. Craig. 1999. Floral initiation of regal pelargoniums grown at varying daily 
light integrals. HortScience. 34(3):539. 

Anderson, L. and L. Wakefield,. 1999. Interaction of genotype and temperature on the floral 
initiation of Pelargonium xdomesticum. HortScience.34(3) :556. (Undergraduates advised 
by E. J. Holcomb R. Berghage, and Richard Craig) 

Murphy, A.M. and R. Craig. 2001. 



Non-refereed journals 

Craig, R. 1958. Hollies. Perm State Farmer. December Issue. 

Craig, R. and D. E. Walker. 1959. Geranium seed germination techniques. Geraniums 
Around the World. 7(2):4-7. (Also 1959. Pa. Flower Growers Bull. 97:1-3.) 

Craig, R. and D. E. Walker. 1960. Temperature and seedling geraniums. Pa. Flower 
Growers Bull. 114:3, 6-7. 
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Craig, R. 1962. Geranium pollination techniques. Geraniums Around the World. 10(2):29- 
30, 47. 

Craig, R. and G. W. Gorsline. 1962. A computer method of double cross prediction. Maize 
Coop. Newsletter. 36:71. 

Craig, R. 1962. Geranium varieties. Pa. Flower Growers Bull. 136:7. 

Craig, R. 1962. Geranium research at Penn State. Geraniums Around the World. 10(2):28. 

Craig, R. 1963. Cultural hints for growing 'Nittany Lion Red*. Pa. Flower Growers Bull. 
153. 

Craig, R. 1964. 'Nittany Lion Red' - new seed grown geranium. Science for the Farmer. 
12(1):10. 

Craig, R. 1965. Geraniums from seed, the breeding program at Penn State. Pa. Flower 
Growers Bull. 167:1-2, 19. 

Craig, R. 1966. The greenhouse geranium from seed. Gardeners Chronicle. 159(9): 197-198. 

Craig, R. 1967. Selection for hardiness in Ilex opaca. Proc. of the 42nd Meeting Holly Soc. 
of Am. pp. 7-9. 

Craig, R. 1968. Past, present and future of seedling geraniums. Pa. Flower Growers Bull. 
204:1-2,7, 

Craig, R. 1972. Midi-geraniums from seed, soon ready for gardens. Science in Agriculture. 
19(2): L6. 

Milbocker, D. C. and R. Craig. 1974. Flowering and fruiting determined for holly. Science 
in Agriculture. 2 1(2): 10. 

Craig, R. 1976. Highlights of Penn State research in plant breeding. Proc, Ninth 
International Bedding Plant Conference, pp. 151-160. 

Craig, R. and S. H. Hampson. 1979. New African violets created in mutation breeding 
program. Science in Agriculture. 26(4): 12. 

Craig, R. 1980. Spring in January. Horticulture Show Booklet. 

Craig, R. 1981. Research continues at Penn State. African Violet Mag. 34(4):4. 

Hanniford, G. G. and R. Craig. 1982. Genetics of flowering — geraniums for the future. 
Science in Agriculture. 29(3);5. 
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Craig, R. and J. M. McDowell. 1982. Genetic studies of Saintpaulia A progress report. 
African Violet Mag. 35(4):5. 

Craig, R. 1983. Geraniums for the 80's. Florists'. Review. 173 (4476):21-24. (Reprinted 
1984. Geraniums Around the World. 32:8-11.) 

Craig, R. 1983. 21st century geraniums. New York Times. 

Holcomb, E. J. and R. Craig. 1983. Producing Exacum profitably. Greenhouse Grower 
1(11):18, 57. 

Craig, R. and J. M. McDowell. 1983. Progress Report - Penn State research. African Violet 
Mag. 36(4): 12. 

Holcomb, E. J. and R. Craig. 1983. Exacum - A potted plant for the future. Pa. Flower 
Growers Bull. 350:5-6. 

Craig, R. and J. M. McDowell. 1984. Genetic studies of an interspecific hybrid in 
Saintpaulia. African Violet Mag. 37(4): 1984. 

Craig, R. and R. Haldeman. 1985. Saintpaulia research at Penn State. African Violet Mag. 

Craig, R. 1987. Annual Flowers. The Green Scene. July/ August, 1987 

Craig, R. 1938. The impact of biotechnology. Greenhouse Grower. Vol. 6(1) 26-32. 

Craig, R. 1990. Breeding: What's impossible today might be commonplace tomorrow. 

Greenhouse Manager. Vol. 9 No. 8 p. 69-71. 

Craig, R. 1991. Viewpoint: Doing the right thing. Society of American Florists Invited 
Editorial. 

Craig, R., R. A. Grazzini, R. O. Mumma. 1992. Genetics and biochemistry of insect and mite 
resistance in geranium. Plant Genetics Newsletter. Vol. 8 No. 3 p. 30-33. 

Craig, R. 1995. Realities and Myths: Zonals versus Hybrids. Spectrum-Oglevee Ltd. 
(February Issue). 

Craig, R. 1999. Once upon a time in the development of new geraniums. Ohio Florists' 
Association Bulletin (January Issue, number 83 1). 



Chapters in Books 
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Craig, R. and D. E. Walker. 1961. What is in your future - Commercial geraniums from seed? 
In: Geraniums, A Penn State Manual. J. W. Mastalerz, ed., pp. 84-92. 

Walker, D. E. and R. Craig. 1961. Breeding, the future of geraniums? In: Geraniums, A Penn 
State Manual. J. W. Mastalerz, ed., pp. 93-99. 

Craig, R. 1966. Plant breeding and the flower seed industry. In: Bedding Plants, A Penn State 
Manual. J. W. Mastalerz, ed., pp. 102-117. 

Craig, R. 1969. A philosophy of rose breeding. In: Roses, A Penn State Manual. J. W. 
Mastalerz and R. W. Langhans, eds., pp.250-260. 

Craig, R. 1971. Cytology, genetics and breeding of the geranium. In: Geraniums, A Penn 
State Manual, Second Edition. J. W. Mastalerz, ed., pp. 315-346. 

Craig, R. 1976. The flower seed industry. In: Bedding Plants, 2nd Edition. J. W. Mastalerz, 
ed. pp. 25-46. 

Craig, R. 1982. Chromosomes, genes and cultivar improvement. In: Geraniums III. J. W. 
Mastalerz and E. J. Holcomb, eds., pp. 380-410. 

Craig, R. and L. Laughner. 1985. Breeding new cultivars of bedding plants. In: Bedding Plants, 
Third Edition. J. W. Mastalerz and E. J. Holcomb, eds. pp. 526-539. 

Craig, R., R. 0. Mumma, D. L. Gerhold, B. C. Winner and R. Snetsinger. 1986. Genetic control 
of a biochemical mechanism for mite resistance in geraniums. In: Natural Resistance of Plants 
to Pests, Roles of Allelochemicals. M. B. Green and P. A. Hedin, eds., American Chemical 
Society Symposium Series 296:168-176. 

Craig, R. and R. C. Craig. 1988. Zonal geranium cultivars - past, present and future. In: Tips on 
Growing Zonal Geraniums. H. Tayama, ed., Ohio Cooperative Extension Service Bulletin FP- 
765. pp. 60-62. 

Hesk, D., R. Craig, L. Collins and R. O. Mumma. 1990. Arthropod resistant- and susceptible- 
geraniums: Comparison of chemistry. In : Naturally Occurring Pest Bioregulators. P. A. 
Hedin, ed., Amer. Chem. Soc. Sym. Series 449:224-250. 

Walters, D. S., R. Craig and R. O. Mumma. 1990. Heritable tnchome exudate differences of 
resistant and susceptible geranium. In: Pesticides and Alternatives. J. Casida, ed., Coiymbari, 
Crete, Elsevier Science Publishers, B.V., Amsterdam, pp. 3 17-327. 

Craig, R. 1992. Intellectual property protection. In: Geraniums IV: A Penn State Manual. 
J.W. White, ed. The Bail Publishing Co., Geneva IL pp. 3S9-404. 
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Craig, R. 1992. Breeding geraniums for 2000 and beyond (Cytology, Genetics, Breeding & 
Biotechnology of Pelargoniums). In: Geraniums IV: A Penn State Manual, J.W.White ed 
Ball Publishing Co., Geneva IL pp. 373-388. 

J. Sheely and R. Craig. 1992. Growing from vegetative propagules. In: Geraniums IV: A 
Penn State Manual. J.W. White, ed. Ball Publishing Co., Geneva IL pp. 103-112. 

Mumma, R. 0., R. Craig, D. Cox-Foster, J. Medford, R. Grazzini, E. Yerger, and D. Hesk. 1992. 
Chemistry, morphology and genetics of small pest resistance in geraniums. In., Actas: I 
Simposio International Quimica de Productos Naturales y sus Aplicaciones. J. A. Garbanno 
and P. Fiedler, eds. Division Quimica de Productos Naturales, Sociedad Chilena de Quimica pp 
45-59. 



Craig, R. 1993. Reproduction in Pelargoniums: Significant advances in physiology, genetics 
and technology. In: The Proceedings of the Third International Geranium Conference. R. 
Craig, ed., The George J. Ball Publishing Company, Batavia, Illinois, USA. pp. 65-70. 

Craig, R. 1993. Extraterrestrial Pelargoniums: A view of the 21st century. In: The 
Proceedings of the Third International Geranium Conference. R. Craig, ed., The George J. 
Ball Publishing Company, Batavia, Illinois, USA. pp. 345-350. 

Mumma, R. O., R. Craig, D. Cox-Foster, J. Medford, H. H. Grossman, R. Grazzini, D. Hesk, D. 
S. Walters, and E. Yerger. 1993. Biochemistry and genetics of small arthropod resistance in 
Pelargonium. In: The Proceedings of the Third International Geranium Conference. R. 
Craig, ed., The George J. Ball Publishing Company, Batavia, Illinois, USA. pp. 172-184. 

Craig, R. 1993. Genetics and breeding: challenges and economic benefits of genetic 
improvements in ornamentals. In: The Proceedings of the New York Governor's Conference 
on Agricultural Science and Technology. Richard T. McGuire, Chairman, pp. 257-263. 

Craig, R. 1994. Breeding new cultivars. In: Bedding Plants, IV. E. J. Holcomb, ed., The 
George J. Ball Publishing Company, Batavia, Illinois, USA. pp. 407-424. 

Craig, R. 1999. A breeding wonder. In: History of U.S. Floriculture - Commemorative 
Edition of Greenhouse Grower Magazine. Meister Publishing Company, Willoughby, Ohio, 
pp. 14-15. 

Craig, R. 1999. The geranium story. In: History of U.S. Floriculture - Commemorative 
Edition of Greenhouse Grower Magazine. Meister Publishing Company, Willoughbv Ohio 
p. 23. 

Schultz, D. L., J.I. Medford, D. Cox-Foster, R. Grazzini, R. Craig and R. O. Mumma. 2000. 
Anacardic acids in tnchomes of Pelargonium: biosynthesis, molecular biology and ecological 
effects^In: Trichomes , Advances in Botanical Research. Eds: David Hallahan and John Gray 
.Academic Press, Harcourt Publ. pp. 175-192. 
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Mimeographed Articles 

These are distributed to flower growers and plant breeders, state and federal agencies, university 
teachers, researchers, extension personnel, students and amateur horticulturists. 

Craig, R. Genetics, breeding and related references on Tagetes (Marigolds). (2 pages) 1970. 

Zagcrski, J. S. and R. Craig. Bibliography of Saintpaulia. (14 pages) 1975. 

Zagorski, J. S. and R. Craig. Bibliography of the genetics, cytology and breeding of 
Pelargonium. (1 0 pages) 1 975. 

Zagorski, J. S. and R. Craig. Bibliography on the effects of ethyl methane sulfonate on plants, 
1928 - 1974. (15 pages) 1975. 

Craig, R. Geranium pollination techniques. (3 pages) Adapted from an article in Geraniums 
Around the World 10(2):29-30. 47. 1962. Used for plant breeding classes and for 
television requests in Philadelphia. 

Craig, R. Production of geraniums in the greenhouse from seed. (5 pages) Adapted from a 
presentation to the Cook County Bedding Plant School, LaGrange, IL. 1965. 

Craig, R. The future of geraniums. (4 pages) Presented at the Pennsylvania Flower Growers 
Conference, University Park, PA. 1965. 

Craig, R. Seedling geranium trial - 1967. (9 pages) 1968. 

Craig, R. Geraniums - 1978. (6 pages) 1978. 

Craig, R. 1978 - Hybrid geraniums - greenhouse evaluation. 1979. 

Craig, R. 1979 - Geranium trials. (3 pages) 1979. 

Craig, R. Summary of outdoor performance of hybrid and culture-virus indexed geraniums in 
1979. (4 pages) 1980. 

Craig, R. Hybrid geranium evaluations - a summary for 1978, 1979 and 1980. (9 pages) 1980. 
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PATENTS 

Plant Patents: New and distinct cultivars of Pelargonium x hortorum, geranium; except 
where noted the cultivars were licensed for commercial propagation; none are 
currently being marketed. Former students are co-inventors on many of these 



cumvars. 








Ben Franklin 


PP6218 


Juliet (Risque) 


PP6654 


Paris 


PP6219 


Misty 


PP7350 


Cassandra 


PP6220 


PSU821** 


PP7351 


Helen 


PP6247 


Centennial** 


PP7576 


Calypso 


PP6378 


PSU208** 


PP7627 


Siren 


PP6379 


Jubilee 


PP8089 


**Not licensed 









Plant Patents: New and distinct cultivars of Pelargonium x domesticum , regal Pelargonium. 
All were licensed for commercial propagation. Former students are co-inventors on 
many of these cultivars. 



Crystal PP7343 Debutante* PP10803 

Allure PP7467 Dandy* PP11697 

Majestic PP7387 Fascination* Filed 6/99 

Flair PP7620 Symphony* PP 11927 

Fantasy PP7538 Tiara* Filed 6/99 

Splendor PP7656 Camelot* Filed 6/00 



* Currently commercially available 
Process Patents: 

Precision Flowering of Regal Pelargoniums 

Co-Inventors - J. R. Oglevee (deceased) and R. Craig: United States Patent #4,897,957, 
February, 1990. 

A 9 14:0-ACP Fatty Acid Desaturase and Gene Therefor 

Co-Inventors: Richard Craig, June I. Medford, Ralph 0. Mumma, Diana Cox-Foster, and David 
Schultz. United States Patent #5,856,157, January, 1999. 

Graduate Theses Supervised, Types Of Degrees And Years Granted 
Steven M. Cohan Master of Science, 1966 

Dissertation Chemically induced male sterility in Pelargonium xhortorum 

Bailey and Allium cepa L. 

Robert E. Henault Master of Science, 1968. 
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Dissertation 



Inheritance of plant height in the geranium, Pelargonium 
xhortorum Bailey 



Steven M. Cohan Doctor of Philosophy, 1969. 

Dissertation An investigation of causal factors related to the expression of male 

sterility in Pelargonium xhortorum Bailey. 

Daniel C. Milbocker Doctor of Philosophy, 1969. 



Dissertation 



Kathryn T. Andersen 

Dissertation 



Robert E. Henault 

Dissertation 



Morphology and physiology of flowering in American holly, Ilex 
opaca Aiton 

Master o f Science, 1971. 

The behavior of powdery mildew conidia (Erysiphe 
cichoracearum) on the leaves of Zinnia elegans and Zinnia 
angustifolia. 

Doctor of Philosophy, 1972. 

The morphology of the somatic and pachytene chromosomes of 
Pelargonium x ho riorum Bailev. 



Hazell Reed 

Dissertation 



Blair L Winner 

Dissertation 



Master of Science, 1974. 

Germination of geraniums (Pelargonium x hortorum Bailey) as 
influenced by temperature, media, soluble salts and pH. 

Master of Science, 1975. 

Inheritance of resistance to the two-spotted spider mite, 
Tetranychus urticae Koch, in the geranium, Pelargonium x 
hortorum Bailey. 



Leon J. GHcenstein Master of Science, 1975. 



Dissertation 



Bailey. 



N. Curtis Peterson 

Dissertation 

Virginia S. DeArmond 

Dissertation 

FVeal E. De Vos 

Dissertation 



Attempted development of a triploid Pelargonium x hortorum 



Master of Science, 1975. 

Peroxyacetyl nitrate resistance in Petunia (Petunia hybrida Vilm.). 
Master of Science, 1976. 

A virus-vector relationship in Pelargonium x hortorum Bailey. 
Master of Science, 1977. 

The inheritance of peroxyacetyl nitrate (PAN) resistance in Petunia 
(Petunia hybrida Vilm.). 



Gordon E. Buswell Doctor of Philosophy, 1978. 

Dissertation Flower color and anthocyanin inheritance of tetraploid 

Pelargonium x hortorum Bailey. 
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Steven H. Hampson Master of Science, 1978. 



Dissertation 

Susan K. Williams 

Dissertation 

Beverly A. Gatzke 

Dissertation 



Mutation induction on Saintpaidia by gamma irradiation. 
Master of Science, 1978. 

Inheritance of flower color in Pelargonium x hortorum Bailey. 
Master of Agriculture, 197S. 

Propagation characteristics of gamma radiation-induced mutants in 
Saintpaulia species. 



Glenn G. Hanniford Master of Science, 1980. 



Dissertation 



David M. Gorzo 

Dissertation 

Victor Amoah 
Dissertation 



Susan T. Wolf 

Dissertation 

Heidi C. Wernett 

Dissertation 



The inheritance of early flowering in the geranium, Pelargonium x 
hortorum L. H. Bailey. 

Master of Science, 1981. 

Photoperiod and breeding studies with Calceolaria herbeohybrida. 

Master of Science, 1981. 

Effect of gamma irradiation on reproductive characteristics of 
Saintpaulia 

Master of Science, 1982. 

Inheritance of flower color and stem color of Exacum affine Balf . 

Master of Science, 1982. 

Inheritance of orange flower color in the geranium, Pelargonium x 
hortorum L. H. Bailey. 



Jean B. Cox 

Paper 

V. A. D. Sumanasinghe 

Dissertation 



Master of Agriculture in Horticulture, 1982. 

Internship with three horticultural organizations in Pittsburgh, PA. 

Master of Science, 1983, 

Inheritance of leaf shape, flower shape, flower color and stem 
color of Exacum affine Balf 



Judith M. McDowell Master of Science, 1984. 

Dissertation Inheritance of flower type and flower color in the genus 

Saintpaulia. 

Glenn G. Hanniford Doctor of Philosophy, 1986. 

Dissertation Histochemistry of floral initiation in genetically early and late 

flowering geraniums as related to irradiance exposure. 



Linda J. Laughner 



Master of Science, 1986. 
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Dissertation 



V. A. D. Sumanasinghe 



Dissertation 



Breeding and evaluation of Pelargonium for resistance to geranium 
rust, Puccinia j>elargonii-zonalis Doidge 

Doctor of Philosophy, 1986. 

Electrophoretic, cytogenetic, crossability and morphological 
studies of Exacum (Gentianaceae) 



Leon J. Glicenstein Doctor of Philosophy, 1986. 

Dissertation Genetic and cytological control of seed set in tetraploid geraniums. 
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